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酸酯(Vinyl-biphephos)，七步总产率为 17%。将 Vinyl-biphephos 与三(对乙烯苯基)
膦在溶剂热条件下通过自由基聚合成有机多孔聚合物 CPOL-bp&PPh3，在聚合过
程中不加其他交联剂。担载铑的催化剂(Rh/CPOL-bp&PPh3)在催化氢甲酰化反应




须通入干燥的 HCl(g)而不能采用 HCl/Et2O 溶液。 
3. 以(S)-2,2’-双二苯膦基 1,1’-联萘为原料，经过氧化、溴代、Suzuki 偶联和
还原，合成了两种乙烯基功能化的 BINAP，分别为(S)-4,4’-divinyl-BINAP 和(S)-
5,5’-divinyl-BINAP，四步总产率分别为 13%和 12%。在反应过程中，BINAP 的
手性一直保持下来。其与二乙烯基苯发生自由基聚合，分别合成了聚合物 POL-
4-BINAP 和 POL-5-BINAP。将得到的聚合物作为配体，络合钌制得催化剂
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聚合物 Pd/CMP-P-TPP 和 Pd/CMP-O-TPP，相应聚合物中的 Pd 原子源于聚合过
程中的 Pd 催化剂。利用固体核磁、红外、X 射线粉末衍射、热重分析、X 射线
光电子能谱及透射电镜等对 Pd/CMP-P-TPP 和 Pd/CMP-O-TPP 的结构、稳定性、
形貌等方面进行了详细的表征。TGA 结果表明 Pd/CMP-P-TPP 是一种具有优异
热稳定性的共轭微孔聚合物。后来我们对 Pd/CMP-P-TPP 和 Pd/CMP-O-TPP 在大
位阻 Suzuki-Miyaura 偶联反应的应用进行了研究。催化结果表明，Pd/CMP-P-TPP
活性高于 Pd/CMP-O-TPP，Pd/CMP-P-TPP 在催化大位阻芳溴的 Suzuki 偶联反应




















Homogeneous catalysts dominate the organic synthesis such as hydroformylation, 
asymmetric hydrogenation and Suzuki coupling reaction, but the difficulty in separation 
of the precious metal catalysts from the products restrict their more extensive 
applications. To overcome this issue, a series of heterogenization of homogeneous 
catalysts have been developed. Porous organic polymers (POPs) have great potential 
applications in heterogeneous catalysis because of the advantage of superior thermal 
stability, high surface area and large pore volume. On this background, we developed 
various alternative POPs, which showed excellent catalytic performance in many 
important reactions. 
In the second chapter, the following four vinyl-functionalized organic phosphine 
ligands have been successfully synthesized. 
1. 6,6’-[(3,3'-di-t-butyl-5,5’-divinyl-1,1’-biphenyl-2,2’-
diyl)bis(oxy)]bis(dibenzo[d,f][1,3,2]dioxaphosphepin)hemi ethylacetate adduct, 
denoted as Vinyl-biphephos, is synthesized from 4-bromoanisole. 4-Bromoanisole 
undergoes demethylation, selective esterification, phenolic hydroxyl protection, Suzuki 
coupling, deprotection of phenolic hydroxyl group and nucleophilic substitution 
reaction to produce the Vinyl-biphephos. It was copolymerized with tri(4-
vinylphenyl)phosphane to prepare efficient porous organic copolymers that act as both 
ligand and support for hydroformylation. The Rh/CPOL-bp&PPh3 catalyst can be 
reused at least 6 cycles with high activity and selectivity(l:b = 98:2). 
2. 9,9-dimethyl-4,5-bisdi(4-phenyl)phosphinoxanthene is synthesized from 9,9-
dimethylxanthene through a deprotonation-lithiation/multi-step substitutions progress. 
The total yield of four steps is 7%. 
3. Two vinyl-functionalized chiral BINAP ligands, (S)-4,4’-divinyl-BINAP and 
(S)-5,5’-divinyl-BINAP, have been successfully synthesized from (S)-BINAP. The 
chiral center is remained in the oxidation, bromination, Suzuki coupling and reduction 
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denoted as POL-4-BINAP and POL-5-BINAP, were efficiently fabricated by 
introducing Vinyl-BINAP via copolymerization with divinyl benzene. The Ru/POL-4-
BINAP and Ru/POL-5-BINAP catalysts show high activity, enantioselectivity and 
recyclability in the asymmetric hydrogenation of β-keto esters. 
In the third chapter, two novel Pd-loaded porous organic polymers Pd/CMP-P-TPP 
and Pd/CMP-O-TPP were effectively synthesized by one-pot Pd-catalyzed Sonogashira 
coupling reactions of 1,3,5-triethynylbenzene with tris(4-bromophenyl)phosphine and 
tris(2-bromophenyl)phosphine, respectively. The Pd atoms loaded into the resulting 
porous polymers originated from the Pd-catalyst used in the polymerization. These 
catalysts were characterized by BET, solid state NMR analysis, IR, XRD, TGA, XPS 
and TEM. The results show that the Pd/CMP-P-TPP is an conjugated microporous 
polymer of excellent thermal stability. To evaluate the catalytic activity of Pd//CMP-P-
TPP and Pd/CMP-O-TPP as a robust heterogeneous catalyst, we tested the different 
substituents and recyclability in hindered Suzuki-Miyaura coupling reaction. The 
catalytic activity of Pd/CMP-P-TPP is higher than that of Pd/CMP-O-TPP. Pd/CMP-P-
TPP shows high activity and good recyclability in hindered Suzuki reactions of aryl 
bromides, it can be recycled for five cycles without losing efficiency.  
 
Key Words: Porous Organic Polymers; Conjugated Microporous Polymers; 





























料(< 2 nm)、介孔材料(2-50 nm)和大孔材料(> 50 nm)。根据材料的组成又可分
为无机多孔材料、碳材料、金属有机骨架多孔材料(Metal-Organic Frameworks, 






化物。直到 1948 年 Barrer 等[2]才首次在水热环境下成功制备出了沸石分子筛。
目前天然以及人工合成的沸石分子筛已有 600 余种，如 A、X、Y 型、ZSM-5 和
Beta 等。分子筛因其具有优良的热稳定性、机械稳定性和化学稳定性，被广泛应
用在石油化工、精细化工以及日用化工等领域。 
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化剂的载体。Fu 等[4]采用模板法制备了介孔 Y 型分子筛 HY-M，并将 Pd 负载在
分子筛上得到 Pd/HY-M 催化剂。实验发现 Pd/HY-M 催化剂加氢脱硫的活性高于





























的相互作用将络合物固载在载体上。Hu 等[6]制备了磷酸化的 Ru/BINAP 络合物，






载体材料。例如 Pd/C 催化剂在工业上被广泛应用于加氢还原反应。 
Ma 等[9]制备了不同钾盐掺杂的 Ru/AC(Active Carbon)催化剂用于水煤气变
换反应(WGS)反应，发现 K2CO3 掺杂的 Ru/AC 催化剂活性高于 KOH 和 KOAc
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